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Pr16BI KOMIUIEKCA Barbus (=Labeobarbus) intermedius (Actinopterigii, Cyprinidae), B pyCCKOS3bIUHOM JIN -
TepaType U3BeCTHbBIE KaK KPYITHbIe apUKaHCKKE ycauu, IIIMPOKO PaCIpoCcTpaHeHbl B BogoeMax AGpUKH.
XapakTepHOit 0COOEHHOCTBHIO MOP(MOJIOTUYECKOTO Pa3HOOOpa3usl 3TOI IPYITIBI PbIO SABJISIETCS CUMITATPU -
YeCcKOe COCYIIECTBOBaHNE MOPGO-3KOJI0rniyeckux ¢GopM B JIOKAJIbHBIX IOMyJsiusax. Haubonee nzsect-
HBI TPUMEpP TaKOTO COCYIIIECTBOBAHUSI UMEET MECTO B PACITOJIO(KEHHOM Ha ceBepe Dduonuu o3. TaHa, rue
110 OLIECHKAM Pa3HbIX aBTOPOB 00MTaeT 10 15 Mopdo-3konorudeckux ¢opM (MopdoTuiioB). OTINIATEND-
Hble MPU3HAKU ycadyell TAHCKUX MOPGOTUIIOB OTYETIUBO MPOSIBISIIOTCS IO TOCTUXKEHUIO CTaHIAPTHOM
mmHEL (SL) npuMepHo 15 cMm. [Ipu MeHbIIel IjiMHe MpeacTaBUTEIN OOJIbIIMHCTBA MOP(MOTUIIOB MEXIY
c0o00ii Hepa3MTUYMMBI. DTO JaeT OCHOBAHUS TIPEAIIONOXUTh, YTO B OHTOIeHE3€e TJIaBHbIe BEKTOPHI MOpGhO-
JIOTUYECKOM N3MEHYMBOCTHU TAHCKUX ycauyeil MOTYT ObITh Pa3HBIMU J0 U MOCJIE JOCTUKEHUST OCOOSIMU TN~
HbI 15 cM. Lesblo HacTOSILETO UCCIeA0BaHMS CTajla MPOBEpKa 3TOro IpeanoyoxeHus. [loiryyeHHbIe pe-
3yJbTaThI IIOATBEPXKIAIOT, YTO B JAHHOM MOITYJISIIUY CTaHOapTHas mimHa (S1), paBHas mpuMepHo 15 cM, pa3-
rpaHUYMBAET ABE CTAIUU ITOCTHATAJILHOIO OHTOreHe3a y MCCIIeIyeMOi IpyIbl pid. Y ocobeit SL < 15 cm
OCHOBHOM BEKTOpP M3MEHYUBOCTU — 3TO CJIEACTBUE U3MEHEHUST MOPDOIOTNIECKUX TTPOITOPLMIA IO Mepe
pocTta ocobu. Y ocobeii SL > 15 cM 0CHOBHOM BEKTOP M3MEHYMBOCTH, ITO BCEM BEPOSITHOCTH, CBSI3aH C pa3-
NeJICHUEM MUILIEBBIX pecypcoB. OpUTHHATBHBIN MTOIXO0M, MCTIOJIb30BaHHBIN B UCCIEIOBAaHUM, TIOJIaTaeTCs
MEePCIEKTUBHBIM B aHAJIM3€ OCOOEHHOCTE MU3MEHYMBOCTHU Ha pa3HbIX CTAAWSIX OHTOTEHE3a He TOJIbKO U3Y-

4aeMOM, HO U APYTMX CUCTEMATUYECKUX TPYIIII.

Karoueessie crosa: reHepanmm3oBaHHas ¢opMma, Barbus (=Labeobarbus) intermedius KoMILieKc, cCUMIATpUie-
ckoe hopMooOpazoBaHue, MOCTHATAIbHBIN OHTOT€HE3, BEKTOPhl U3MEHUUMBOCTU
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BBEAEHUE

Nxtnodayna o3. TaHa, pacrnojioXXeHHOTO B ce-
BEpHOII yacTu Dduonuu, npumedaresabHa, Mpexae
Bcero, oowmmeM Mop¢o-3KoIorndeckux ¢gopM (1Im
MOP(OTUIIOB) KPYITHBIX apUKAHCKUX ycauyeil KOM-
iekca Barbus (=Labeobarbus) intermedius (sensu Ban-
ister, 1973). Cuntaercsi, YTO KOMITJIEKC “TaHCKUX" MOp-
¢GOTUIIOB — 3TO pe3yJIbTaT aJallTUBHOM pagualliu B
Ipoluecce pasiejieHusl NUILIEeBbIX pecypcoB (Sibbing
et al., 1998; Sibbing, Nagelkerke, 2001; Nagelkerke,
Rossberg, 2014). B moyb3y 3TOTr0 NpemIToaoKeHUS
CBUNICTENILCTBYIOT JaHHbIC O AuddepeHImaium TaH-
CKMX ycadell ITo mpru3HaKaMU, OTpaKaloIM CTPOSHUE
yemtocTHOro armmapara (MuponoBckuii, 2017, 2021a,
20216).

Hapsiny ¢ ycauamm criennain3upoOBaHHBIX MOp-
¢dotumnos B 03. TaHa oOUTAIOT 0cOOU O3 BbIpAXKEH-
HBIX IPU3HAKOB KaKOM-11MO0 MUIIEBOI cienann3a-
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muu (Mina, 2001). Takue ocobu UMEHYIOTCSI TeHepa-
JIMB0OBAHHBIMU U, €CJIU OOJBIIIMHCTBO MOP(OTUIIOB —
9TO DHJIEMUKM 03€pa, TO ycauyu I'eHepaM30BaHHOM
¢OopMBI IIMPOKO PACIIPOCTPAHEHBI B peKaxX U 03epax
Adpuku. OHM clrararoT MOHOMOPQHBIE ITOIYJISIIINU
KPYITHBIX a)pUKaHCKUX ycadeil, a B IIOJIUMOP(PHBIX
MOIYJISILIMSIX JOMUHUPYIOT 110 YnciaeHHocTH. [Ipenmno-
JlaraeTcsi, 4yTo TeHepaiM30BaHHas1 (opMa SIBISIETCS
MPEIKOBOI, B IIpoliecce IuBepcudUKalIMU JaBIlIei Ha-
YyaJio MHOTOOOpa3uio KoMruiekca B. intermedius B apea-
e (Nagelkerke et al., 1994; Mina, 2001; T'ony0110B,
2010; Shkil et al., 2015; Levin et al., 2019, 2020). B
MONb3y TAKOIo IIPEAIIONIOXEHUSI CBUIETEIHLCTBYIOT
pe3yJibTaThl UCCAeA0BaHUS U3MEHUYMBOCTU TeHepa-
JIM30BaHHON (opMbl KoMmIuiekca B. intermedius B
CpaBHEHUM C W3MEHYMBOCTHIO CHUMMATPUIYECKHUX
MOpPGhOTUIIOB U aJUIONIATPUYECKUX BUJIOB KPYIHBIX
adppukaHckux ycaueit (Mupononckuii, 2020, 20216).
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Oco6b reHepaIn30BaHHOM (hOPMBI
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Puc. 1. Oco6u reHepaIM30BaHHON M HEKOTOPBIX CIIEIIUATU3MPOBAHHBIX (hopM (MOP(OTHUIIOB) KPYITHBIX appUKaHCKMX ycadeit
u3 03. Tana. HazBanust MopoTuIoB npuBeneHsbl, coracHo kinaccudukanun Harenbkepke c coaBt. (Nagelkerke et al., 1994,
1995). ®otorpaduu myoaukyiores ¢ moode3Horo paspeineruss ®.H. llkuns u E.B. Ecuna (MBP PAH u UTIBD PAH).

XoTs pa3nuuust MEXKIy HEKOTOpHIMU (opMamMu
ycaueil 03. TaHa BechMa BEIUKU M, KaK OTMEUYAlOT
Harenvkepke ¢ coaBropamu (Nagelkerke et al., 1994),
COTIOCTAaBUMBbI C Pa3INYUSIMM BUIAOB M OaXKe POJIOB
Cyprinidae EBpasuu (puc. 1), npyuHaaaeskHOCTb OCO-
OM K TOMY WJIM WHOMY MOPGOTUIY MOXET OBbITh
ompeeneHa JIUIb [0 TOCTUKEHUIO HEKOTOPO I~
Hbl. CornacHo M.B. MwuHe ¢ coaBropamu (Mina
etal.,1996; Muna u ap., 2011), masg GOJbIIMHCTBA
MOpP(OTHUIIOB TaKas IIMHA JICKUT B Irana3zoHe SL =
= 20—25 cM; TIpu MEHbIIUX pazMepax UACHTU(DUILIM -
pYIoTCs UL 1Ba MOopdoTUIIa: acute u bigmouth big-
eye. Harenbkepke ¢ coaBropamu (Nagelkerke et al.,
1995) yrBepknanu, yro 11 u3 14 MopdoTunoB pazim-
yumbl ipu SL meHee 10 cM. BmecTe ¢ Tem, mos:xke,
MPEeaI0KUB UACHTU(PUKAIITMOHHBIN KIIIOY ST OIIpe-
JIelieHUs1 TaHCKMX MopdoTturioB, Harenbkepke u
Cub6unr (Nagelkerke, Sibbing, 2000) HacTosITETEHO
PEKOMEHAYIOT UCHOIb30BaTh €T0 TOJIBKO IJIsl 0CO0eit
CTaHIAPTHON MInHOM 6obiie 15 cM. Tak niau uHaye,
HECMOTPSI Ha pacXOXIAEeHWE MHEHUN O HaIeXHOI
IJIMHE UAeHTU(hUKALIMY, HET COMHEHUIA B TOM, 4TO
XapakTepHble MPU3HAKU TAHCKUX MOP(OTUIIOB MTPO-
SIBJISIIOTCSI TI0 Mepe YBEJIMYEHUsST OOIIMX pa3MepoB
pBIO. DTO maeT OCHOBaHMS IIPEAIIONIOXUTh, YTO He-
JIaBHO BBISIBJICHHBIC TJIaBHbIE BEKTOPbHI MU3MEHUUBO-
CTHU ycaueul reHepam3oBaHHO# (opmMbl (MUPOHOB-
ckuit, 2020, 20216) MOTYyT OBITh HE OMMHAKOBBIMU B
pa3HBIX pa3MEpPHBIX IPYIINax.

CkazaHHOE OIpenesuio Liejb HACTOSIIEro uc-
CJIeIOBaHMS: CpaBHEHME TJIaBHBIX BEKTOPOB M3MEH-
YUBOCTU B pa3HBIX pa3MePHBIX IPyIIax ycadeit reHe-
panu3oBaHHOU popMbl B 03. TaHa, B KauecTBe pabdo-
Jeil TUIoTe3bl paccMmarpuBasg pyoex SL = 15 cwm,
npenjnoxeHHbii Harenbkepke u Cuoounarom (2000).

MATEPHAJIBI U METO/1bI

Marepuai cobpan B 03. TaHa B 1992—2010 rr. P16
OTJIaBJIMBaJId HAKMIHBIMU U XaO0epHBIMHU (s1uest 0.5—
8.0 cM) ceTsiMu, Opaiv U3 YIOBOB MECTHBIX pPhIOAKOB.
Bcero paccmarpuBarorcs 172 ocodbu reHepaIn30BaH-
HoIi (hopMBI cTaHIapTHOM minHOI oT 10 mo 35 cM. B
pacyeTax pbI0 AEMWIM Ha pa3MepHbIC TPYIIILI “MeJl-
kux” SL 10—15 cMm (30 ocobeit) u “kpyrnHbix” 15—35 cMm
(142 ocobu). OT™METHUM, YTO reHepaIu30BaHHasI (Ppop-

Ma (manee — GF') komruiekca B. infermedius sensu
Banister (1973) B 03. TaHa onucaHa Kak MOpGhOTUIT

intermedius® (Nagelkerke et al., 1994; Muna u 1p.,

IGF - abOpeBuarypa ot aHr1. “generalized form” — reHepanu-
30BaHHas (hopma.

2 JTaturckoe “intermedius”, KaK 1 orpeesieHue “reHepaTn30BaH-
Hast”’, yKa3bIBaeT Ha 0000IIEHHOCTh 00nKa ocobeit GF — mpo-
MEXYTOUHOTO, WM YCPETHEHHOTO MEXIy IPYTUMH TaHCKUMM
Mopdotunamu. B KadyecTBe OqHOroO M3 IMArHOCTMYECKUX IIpU-
3HaKoB Mopdoruna intermedius Harenbkepke ¢ coaBTOpamu
(Nagelkerke et al., 1994. P. 3) yka3sbiBatoT: “No extreme charac-
ters”, T.e., OTCYTCTBUE SKCTPEMATbHBIX TIPU3HAKOB, TTOM “IKC-
TpeMaJIbHBIMU” IOHUMas AMATHOCTUYECKUE MPU3HAKY CIIEL -
aTM3UPOBAHHBIX MOP(OTHUIIOB 03epa.

OHTOI'EHE3 TtomM 54 Ne2 2023
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Puc. 2. Cxema mpoMepoB uepera ycadeil Komruiekca B. intermedius. IlapameTpsl oceBoro yepena: BL — 6a3anbHasl IJIMHA Ye-
pena; By, B,, By — paccTosiHue MeXIy BHEIIIHUMY KpasiMU COOTBETCTBEHHO frontalia, pterotica u sphenotica; B, — mmpuHa ye-
pena Ha ypoBHe coefrHeHUst frontale u pteroticum, H.S| u AS, — BbIcoTa 4eperna Ha ypoBHE COOTBETCTBEHHO U3ruba parasphe-
noideum u 3agHero kpas parasphenoideum. [1apameTpsl BucuepaibHoro uepena: Hm — Beicota hyomandibulare, Pop — nnunHa
praeoperculum, Op — BbIcoTa TlepeaHeit yactu operculum, /op — niuHa interoperculum, Pmx, Mx v De — nyjiuHa praemaxillare,

maxillare u dentale COOTBETCTBEHHO.

2016). IlpuHamIeXHOCTb, HCCIEAYEMBIX OCO0Ei K
JTaHHOMY MOP(hOTUITY OIIPEASIISIIIN 110 JUArHO3Y B pa-
oore Harenbkepke ¢ coaBropamu (Nagelkerke et al.,
1994).

B noJjieBbIX YCIOBUSIX TOJOBBI PhIO PUKCUPOBAIU
MOBapEHHOM COJIbIO OIS KaMepalabHOil 00pabOTKU.
ITocne mnpemapupoBaHUS U H3TOTOBJICHMUS CYyXUX
OCTCOJIOTMYECKUX MperaparoB u3Mepsim 14 mapa-
METPOB, XapaKTEPU3YIOLINX ITPOIIOPLINHU OCEBOTO U
BUCLepaabHOro uyepena (puc. 2). MccienoBaHus 11o-
Ka3bIBalOT, YTO, 00Jamasi BBICOKOM pa3pelialoleii
CITOCOOHOCTBIO M XOPOIIeid BOCHPOU3BOAUMOCTBIO
pe3y/IbTaTOB U3MEPEHUI KaK OMHNM, TaK M HECKOJIbKM -
MM ollepaTopaMH, JaHHBI HA00OP ITPU3HAKOB ITO3BOJISI -
€T YBEepEHHO OLICHMBaThb (DEHETHMYECKHE OTHOIICHUS
pas3HbIX (OPM ycaueil, paBHO KaK U PbIO IPYTUX CUCTE-
Mmatuueckux rpymnn Cyprinidae (Mina et al., 1993,
1996, 1998; Muponosckuii, 2006; drebyanse u ap.,
2020; Koxapa u ap., 2020).

Cratuctnyeckass oo0paboTKa JaHHBIX BHITIOJTHEHA
cpeacrBamu nakeroB NTSYS 2.02k u Statistica 6. B
pacueTax HCIOJb30BaHbI MHIEKCHI, IPEICTaBISIO-
e co0Oii OTHOIIEHUSI aOCOJIOTHBIX 3HA4YeHUM
IIpOMepOB K 0a3aibHOM ainuHe yepena (BL). Jlanee,
YIIOMMHAsI TOT WM MHOM NpU3HaK, Mbl OyIeM UMETh
B BUJLy €r0 MHIIEKC, a HE caM IMpoMep. 3HAYCHUSI UH-

OHTOI'EHE3 TomM 54 Ne2 2023

JIEKCOB MpeoOpa3oBbIBaIv B HATYpaJIbHbIE JJorapud-
MbI IJISI HOpMaJu3aluu pacripeneyieHuii. B ananusze
raBHbIX KOMITIOHEHT (AI'K) coGCcTBEHHBIE BEKTOPHI
CUMUTAJIU MO KOPPEISILIMOHHON MaTpulie; JVIMHY BEK-
TOopa MpMHUMaIU paBHoi 1. B oTmmune ot padoT, rae
AT'K mcrionp3yioT sk YMEHBIIIEHUST 91ciia TIepeMeH-
HBIX C MOCJIEAYIOIIMM aHAJIM30M pacHpencieHUsT TO-
4eK-00BbEKTOB B IBYX- WJIM TPEXMEPHOM IIPOCTPAHCTBE
nepBbix 'K, HacTosiee ncciaenoBaHe OCHOBAHO Ha
aHanm3e coOCTBeHHBIX BeKTOpoB (CB) koppemsmu-
OHHBIX MaTpHll, KOTOPhIE XapaKTePHU3YyIOT IJIaBHEIC
HaIlpaBJICHUS TUCIIEPCUN OOBEKTOB aHAJIU3UPYEMBIX
MHOxecTB (AHapees, 1980; Hredyan3e u ap., 2008;
MupoHoBckuii, 2020, 20216; MuHa, MUpPOHOBCKMIA,
2022). I'maBHbIe HaMpaBIEeHUST AUCTIEPCUM paccMaTpr-
BalOTCSl KaK IVIaBHbIE HaIlpaBJICHUsI W3MEHYUBOCTU
(nuBepcuduKalMK, TUBEPIeHIIMN) ycadell n3ydaeMbIX
coBOKyITHOcTei. O cXOICTBE COOCTBEHHBIX BEKTOPOB
CyOWIN, aHAIM3Upys Ipadukm pacmpeneneHus: ak-
TOPHBIX HArpy30K paccMaTpMBaeMbIX IapaMETpPOB, a
TaKXKe BBIYMCIISISE KO3 (GULIMEHTHI pAHTOBOIM KOPPEIsi-
uuu CripMeHa (rg) v TuHeliHoi koppessiiuu [Tupco-
Ha (rp); CTATUCTUYECKYIO 3HAUUMOCTbh KOPPESIIUil
OLIEHMBAJIU CpeACTBaMU ITakeTa Statistica 6. JeHapo-
rpamMMbl, OTpazKarolre KOppeasiud MexXay Ipru3Ha-
KaMu, CTPOMJIMCH METOIOM IOJTHOM CBSI3U.
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PE3VJIBTATBI U OBCYXIEHHUE

I1Tpu cpaBHEHUU BEKTOPOB U3BMEHYUBOCTHU O0CcO0eit
M3y4aeMbIX COBOKYITHOCTEI Ha OCSIX CHCTEMBI M-
MOYTOJIbHBIX KOOPAWHAT OTKJIAIBIBAIUCH (haKTOP-
Hble Harpy3ku paccMaTpUBacMbIX MEpPEeMEHHbBIX Ha
cootBeTcTByIomue CB (puc. 3). B runmorernmueckoMm
cyJae, KOrjga HaIlpaBJIeHUs M3MEHYMBOCTU B ITape
COTMOCTAaBJISIEMbIX COBOKYMHOCTEM IMOJIHOCThIO COB-
IMamaroT, TOYKW, COOTBETCTBYIOIINE HArpy3Kam, JIO-
JKaTcs Ha MPSIMYIO, PAacIIONIOXKEHHYIO o, yIiioMm 45° K
OCSIM KOOPAMHAT, KOPPEIsLUs MEXIy 3HAYCHUSIMU
Harpy3ok OyneT paBHa 1. Touku Ha Takux rpadukKax
TEM NaJIbIIIE PACIOJIOKEHBI OT Hayajla KOOPIWHAT,
yeM OOJIbIIYI0O OTHOCUTEJIbHYIO HAarpy3Ky B JaHHOM
HaIpaBJICHUY W3MEHYMBOCTU HECeT MaHHBIN TIpU-
3HaK. Y HavaJila KOOpAWHAT OKa3bIBAlOTCS TOYKH, CO-
OTBETCTBYIOIIUE TTEPEMEHHBIM C HAMMEHBIIMMU Ha-
Ipy3KaMMU.

Ha puc. 3a nmpuBeneH rpaduk pacnpenencHus
¢akTOpHBIX HATPY30K Ha MepBble COOCTBEHHbIE BEK-
Topbl aucnepcun “menkux” (SL = 10—15 cm) u
“kpynHbix” (SL = 15—35 cm) oco6eit GF 03. TaHa.
Kak Bumnm, y “KpymmHbBIX” 0ocobeit pacripeneaeHne
XapaKTepu3yeTcsl ONMo3ulineil (MpOTUBOCTOSTHUEM)
Harpy3oK napamMeTpoB OCEBOT0 yeperna 1 YeJTI0CTHOMI
nyrn. Harpysku mepBeix Ha CB1 umeroT 3Hak “+7,
Harpy3ku BTOpbIX “—”. K mapameTpaM oceBOTO uepe-
a MpuMbIKaeT NpU3HaK TMOUIHOM nyru Hm, K rapa-
METpaM YeJTIOCTHOM IyTU — OAWH U3 IapaMeTPOB Xa-
OepHoii Kpbiliku fop. ITo aOCOMIOTHBIM 3HAYEHUSIM
(6e3 yueTa 3Haka) (haKTOpHbIE HAIPY3KU YEPEMHBIX U
YEJIIOCTHBIX MPU3HAKOB MPUMEPHO PaBHbI, U3 YETO
clieayeT, YTO MPUMEPHO PaBHbI UX BKJIAIbl B JTaHHBIMI
BEKTOp M3MEHYMBOCTHU. Y “MejKux” ocobeii pacope-
JieJiIeHUe WHOE, 3[IeCh OMNIMO3UlIMM 3HAKOB HET, Ha-
rpy3ku Bcex mapameTpoB Ha CB1 mojioXXuTenbHBI.
I1Ipu sTOM, ecau y “KpyITHBIX” 0cOOeil Harpy3Ku ma-
paMeTpoB xKabepHoit Kpbiiku Op n Pop 61m3ku K 0,
TO Y MEJIKHUX OHU Ha YPOBHE HArpy30K OCTaJIbHBIX
Mpu3HakoB. [ToTHOe OTCYTCTBME CXONCTBA B pacmpe-
nejieHun (baKTOPHBIX HArpy30K B COIMOCTaBISIEMbBIX
BEKTOpax OTpaxaloT cTpemsinuecs K 0 3HaYeHUs
Koppensiiuii. TakuM o6pa3oM, cielaHHOe BO BBele-
HUM MPEAITOJIOKEHNE, 9YTO M3MEHYMBOCTD “MEJIKNX’ W
“KpynHBIX” ocobeit MOXeT WATU MO-pa3HOMY, COOT-
BETCTBYeT JEHCTBUTEILHOCTU: OCHOBHOM BEKTOpP W3-
MEHYMBOCTH ycaden mimHou MeHbIe 15 cMm (SL < 15) u
OCHOBHOI BEKTOpP M3MEHYMBOCTU ycayeul IJIMHOMU
oodbire 15 cm (SL > 15) — 370, HECOMHEHHO, pa3HEIe
BEKTODBI.

ITpoBepuM, MEHSIIOTCS JIW TJIaBHbIE BEKTOPbI TUC-
nepcuu ocobeit SL > 15 cMm mo Mepe X TajabHENIIIero
pocta, uiu nocie SL ~ 15 cM oHu (TJ1TaBHbIE BEKTOPbI
aucriepcun) HeuaMeHHBI? [ atoro cpaBaum CB1
ocobeit SL = 15—20 cm u CB1 ocobeii SL =20—-35cm
(puc. 36). CxoncTBo pacrpeaenaeHust paKTOPHBIX Ha-
IPy30K 1o obenm ocsiM (X u Y), B coueTaHUU C BBICO-
KUMM CTAaTUCTUYECKU 3HAYMMBIMU KOPPEISILUIMU

HE OCTaBJISIET COMHEHU B TOM, UTO MEXIY COOOM
CpaBHUBAIOTCS HE pa3Hble BEKTOPHI, HO pa3HbIe pea-
JIM3allMM OOHOTO M TOTO K€ BeKTopa. Takmm oOpa-
30M, I10 JOCTMK€HMHU JUIMHBI 15 CM INIaBHBIIA BEKTOP
JIMCIIEPCUU OCTaeTcsl Hen3MeHHbIM. HekoTopas pa3-
HHUIIa MexXny cpaBHMBaeMbIiMM CB1 3akmiodaercs B
JIojie OOIIeit TUCIIepCHUM, OTpakaeMoOM KaXXIbIM W3
Hux. Y ocobeit SL = 15—20 cM oHa paBHa 28 %, y oco-
6eit SL =20—35 cm yBennumuBaetcs 10 32%. U3 storo
cJIeIyeT, YTO MO MEpPE pocTa PhIO poIb JAHHOTO BEK-
TOpa B UX U3BMEHYMBOCTHU YBEIUYMBAETCS.

CpaBHeHUe COOCTBEHHBIX BEKTOPOB Pa3HOTO paHTa:
CB2 oco6eit SL = 10—15 cm u CB1 ocobeii SL = 15—35
(puc. 3B) MOKA3bIBACT, YTO U B 3TOM CJIydae MMEET
MECTO MPOTHUBOCTOSIHUE 3HAKOB (PAKTOPHBIX HATpy-
30K ITapaMeTpoB HeiipokpaHumyMma (3Hak “+”’) u de-
JIIOCTHOM IyTH (3HaK “—”’) B COYeTaHUU C BEICOKIMH
JIOCTOBEPHBIMU KOPPENSALUSIMU MEXIAY CpaBHUBae-
MBIMM TMapaMeTpamMu. DTO JaeT OCHOBaHUS yTBep-
KIaTh, YTO U 3[€Ch MEXIY COOOI COMOCTaBISIOTCS
pa3HbBIC peai3alu OTHOTO BeKTopa. ¥ “KpynHBIX”
ocobeil 3TOT BEKTOp OIpeneisieT OCHOBHYIO JOJIIO
n3MmeHYnBoCTH (CB1), Torma Kak y “menkux” ocodeit
ero poJjb BropocreneHHa (CB2).

Kimrou K moHMMaHMIO IIPUPOILI U3MEHUYMBOCTH,
oomwsicHsiemoit CB1 “menkux” ocobeit 1 CB1 “kpyri-
HBIX” ocobeit GF o03. TaHa, Kak IpeacTaBiIsieTcs, Ja-
€T CPaBHUTEJIbHBIN aHAJIN3 IeHIPOTpaMM, OTpaKalo-
IIMX KOPPEJSILMOHHBIE CBSI3UM MEXIY Ipu3HaKaMu
ycadeil KaxXaoi U3 3TUX pa3MepHbIX IpyIil (puc. 4).
CTpyKTypa KOpPpEISIIMOHHBIX CBsI3eil IIPU3HAKOB
ocob6eit SL > 15 cMm (puc. 4a) moka3bIBaeT, YTO aHAIM-
3WpyeMbIc apaMeTphbl 00pa3yIoT IBa OCHOBHBIX KJIa-
cTepa, COCTaB KOTOPBIX IIOJIHOCTBIO COOTBETCTBYET
OTMEUEHHOMY BbIl1Ie (puc. 30) pa3neaeHrIo IPU3HAKOB
C MOJIOKUTEJIBHBIMU (+) 1 OTpULIATeIbHBIMU (—) Ha-
rpy3kamu Ha CBl 3Toit pasmepHoii rpymnmbl. Ha
neHaporpamme (puc. 4a) B OMHOM KJlacTepe OObeIm-
Huiucs B, B,, B;, By, HS,, HS,, Hm, Pop u Op. Bto-
poii KJacTep OeHIporpaMMbl 0oOpas3yloT TpU Ilapa-
MeTpa YearoCcTHOM nyru Pmx, Mx, De u napametp lop,
OTpaxKarollIii JUIMHY MEKKPbIIIeYHOI KocTu. B uepe-
Iie ycadel 3Ta KOCTh IIPOTSHYJIACH 32 3yOHOIA, UYTO, BU-
JIVMO, OTIpeAeIsieT TECHYIO Koppesiiyio Mexny De u
Iop, paBHO Kak 1 0JM30CTh lop K rpyIne Tpex mnapa-
METPOB YEIIOCTHOI myru 1o ocu Y Ha puc. 3a, 30, 3B.
Bricokas craTucTUYecKy 3HauYMMasi OTpullaTesIbHast
KOppeJIsilus MEXIy KlacTepaMu CBUIETEIbCTBYET O
TOM, 4YTO YBEJIMYCHME ITapaMeTpPOB, BOIICAIINX B
OIWH KJIaCTepP, COMPOBOXKIAETCS YMEHBIIIEHUEM Ia-
paMeTpoB Jpyroro kjacrtepa. B paccmarpuBaemMoM
cllydyae, BTO O3Ha4aeT: 4YeM [IJIMHHEe YeIOCTU
(1 OoJbIIIE POT), TEM HMXKE 1 YK€ OCEBOI Uepern U ro-
JIOBa B 11€JIOM, UTO XOPOIIIO COOTBETCTBYET pPa3HUILIEC
o0ymkKa ocobeit GF u 00JbllIepOoThIX ycadeil criea-
JIM3UPOBAHHBIX MopgotunoB o3epa (Mina et al.,
2001). PaHee ObBLIO OOOCHOBAHO IIPEAITOJIOXKEHUE,
YTO TakKasl Tororpadus IeHIPOrpaMMbl OTpaxkaeT
KOppEeIILMU MEXIy NMpu3dHaKaMu IIpYU U3MEHUYMBO-
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Puc. 3. ConocrasneHue coocTBeHHbIX BeKTOPOB (CB) KoppeIsiLimOHHBIX MAaTPULI MEXIY ITPU3HAKaMU 0CO0eii pa3HbIX pa3Mep-
HBIX TpynT reHepanun3oBaHHo hopmbl (GF) komminekca B. intermedius. (a) — ocb X: CB1 ocobeit SL = 10—15 cm, och YV: CB1
ocob6eit SL = 15—35 cMm; (6) — ock X: CB1 ocobeit SL =20—35 cM, och Y: CBI1 ocobeit SL = 15—20 cm; (B) — ocb X: CB2 ocobeit
SL = 10—15 cm, och Y: CB1 ocoGeit SL = 15—35 cm. CuMmBojaMu 0003HaY€HbI HATPY3KU: ® — MapaMeTPOB YETIOCTHOM Ayru
Pmx, Mx, De; A — mapaMeTpoB xkabepHoii Kpeituku Pop, Op n lop; O — mapameTpoB oceBoro yepena By, B, B3, By, HS|, HS);

00 — napaMeTpa rTMuouaHom nyru Hm.

CTU, HarTpaBJIEHHOI1 Ha pa3aeieHre TTUILEeBbIX pecyp-
coB (MupoHoBckwuii, 2017, 2020, 2021). Cnenyet 06-
paTUTh BHUMaHUE Ha TO, YTO MPU3HAKU “KPYIHBIX”
oco0eil GOopMUPYIOT KJIacTephbl BHE 3aBUCUMOCTU OT
CBOEI MPUHAMIEXKHOCTU K TOMY WIM UHOMY OTAEIY
yeperia (puc. 4a). IlapameTpbl OcCeBOro yepemna
(B,, B,, B;, B,, HS,, HS,) 1 BUCLIEpAIBHOIO Yeperna
(Pmx, Mx, De, Iop, Pop, Op i Hm) B pa3Hble KJlacTe-
pBI He 060co0bIIsTIoTCs. TTapaMmeTp skabepHOI KPhIIII-
Ku lop HaXooUTCA B KJIaCTepe YETIOCTHOM AyTH, TOTa
Kak OBa Opyrve mnapaMeTpa >aOepHOM KpPBIIIKU
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(Pop n Op) — B 0OHHOM KJIacTepe C ITapaMeTpaMU OCe-
Boro ueperna. Tyna Xe rmormnagaeT mapaMmeTp TMOUIHOMN
nyru Hm. ITapameTp oceBoro ueperna B, 00benuHsIeT-
csa B kiacrep ¢ Pop, Op u Hm. Bce 310 cBUIeTeIb-
CTBYET O TOM, YTO y ocobeit SL > 15 cM Koppeasuumn
MEXIy U3BMEHEHUEM CTPYKTYp OJHOTO U TOTO Ke OT-
JieJla yeperna 4yacTo OKa3bIBalOTCSl MEHbIIIE KOppesi-
LI MeXAY M3MEHEHUEM CTPYKTYP Pa3HBIX OTAEIOB
yepera.

B rpymiie oco6eit SL < 15 cM cTpyKTypa Koppesi-
it nHas (puc. 46). Ha mepBoM ypoBHE BETBIICHUS
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Puc. 4. [leHnporpaMmbl KOppeJIsILIMiI MeXIy paccMaTpMBaeMbIMU MPU3HAKAMU U3Y4aeMbIX COBOKYITHOCTEl FeHepalnu30BaH-
HBIX 0c0o0eil komIutekca B. intermedius. (a) KOppersiluu MeXIy mpu3HakaMu ocobeit SL > 15 cm; (6) koppersiiuy MeXIy mpu-
3HaKaMu ocob6eit SL < 15 cm. ITapameTpsl ocesoro yepena: By, By, Bz, By, HS|, HS, (0); mapaMeTpbl BUCLIEPATbHOIO Yepemna:
yemocTHas ayra — Pmx, Mx, De (®); xabepHast Kpbiiika — Pop, Op, lop (»); tuounHast nyra — Hm (0).

JIIeHApOorpaMMbl MapaMeTpbl OCEBOTO Ueperia v napa-
METPbI BUCLIEPAJILHOTO Yepera pacXoasTCsl B pa3HbIe
Kiactephl. Jlajee B pa3HbIe KIAacTEPbl PaCXOISTCS
napaMeTpbl YeatocTHol nyru (Pmx, Mxu De) u mapa-
METpHI )kabepHoli Kpbltiku (lop, Pop, Op). IlapameTp
TUOMIHON ayru Hm mipucoenuHsIeTcs K IapaMeTpaM
XKabepHOIl KpPHIIIKKA IIOCIAe TOTO, KakK IIOCIeoHUE
OOBEIMHIINCh MeXny coboit. Takum oOpa3om, B
rpyrre SL < 15 ¢cM TIpu3HaKM, XapakTepu3yIolIne
CTPYKTYPbI OMHOTO 1 TOTO K€ OT/esIa yepera, CXOmSITCs
B OIVH LIEJIOCTHBII KJ1acTep, T.e. y ocobeit SL < 15 cm
KOPPEIILNI MEXIY U3MEHEHEM CTPYKTYP OJHOIO 1
TOTO K€ OTHejIa Yepella TeCHee KOPPEIii MeXIy
W3MEHEHHEM CTPYKTYP Pa3HbIX OTAEIOB yepera. DTo
CBUIETEIBbCTBYET O TOM, 4TO B rpytiae SL < 15 cm
KOppEISILMM OIpeneisaeT copa3MepHOE pa3BUTHE
CTPYKTYp HAHHOIO OTAeja 4epera II0 Mepe pocTa
ocoou. To ecTh, TIIaBHBIN (PaKTOp M3MEHYMBOCTHA B

3TON T'PYIIIC — 3TO COMMPSAKECHHOCTb UBMEHCHMUS ITPO-
HOpLII/Iﬁ qyepeIia B IIPOLECCEC OHTOTCHE3A.

SAKJIFIOYEHUE

INonydeHHbIE pe3yIbTaThl al0OT OCHOBAHUSI yTBEP-
XAaTh, YTO CTaHAAPTHas HIMHA 15 cM IeliCTBUTEILHO
SIBJISIETCS TPAHUIICH MEXIY CTaIUSIMU TTOCTHATAILHOTO
OHTOTEHE3a, XapaKTepU3YIOITUMUCSI pPa3HBIMU BEK-
TOpaMM U3MEHUYMBOCTU. BakHO MOmYEpKHYTh, UTO
BEKTOp, OTpeHeasieMbIil ONMITO3UIINE Harpy3oK Ia-
paMeTpOB YETIOCTHOM MyTH U OCEBOTO Ueperna, Ipu-
CYTCTBYET U B M3MEHYMUBOCTU ocobeit SL < 15 cm
(puc. 3B). M ecnu mpenmojioXeHue O CBS3U 3TOTO
BEKTOpa C IIpoliecCaMy pa3neieHUs ITUIIEBBIX pecyp-
COB CIpaBeJIMBO, TAKOBbIE MPOLIECCHl UMEIOT MECTO
U y MeJIKuX ocobeif. Ho 3mech 3TH TIpoIiecchl B M3-
MEHYMBOCTU HE OCHOBHBIE, OHU — BTOPOCTEIICHHBIE,
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O YeM CBUJIETENbCTBYET BTOPOI MO 3HAYEHUIO PAHT
naHHoro BekTopa — CB2. YcuiieHue poiau JaHHOTO
BekTopa a0 paHra CB1 nmo goctiskenuu SL 15 cM, BU-
IIUMO, OOBSICHSIETCSI TEM, UTO MPU TAKOM IJTMHE OCOOU
CTaHOBSTCSI CITOCOOHBIMM TIOE€IATh ceOe ITOMOOHBIX,
PE3KO MHTEHCUMULIMPYS XUIITHUYeCcTBO. CleayeT Tak-
K€ OTMETUTbh, UTO, HAPsILy C pa3rpaHUYEeHUEM ITAIOB
OHTOIeHe3a U aHAJIM30M O0COOEHHOCTE! pa3BUTUS Ha
KaXIIOM 13 HUX, TTOIXO/, OCHOBAHHbIN Ha CPaBHEHUU
cobcTBeHHBIX BeKTopoB (CB), ¢ ycriexoM MCITOIb3yeTcs
U 11 U3yYEHUS] SBOJIIOLIMOHHBIX ACTIEKTOB U3MEHYM -
BocTU. Tak, comocTraBjieHUE COOTBETCTBYIOIINX BEK-
topoB aucnepcun (CB1) moka3zaio, yTo nuBepcudu-
Kallsl TeHepaJu30BaHHBIX ocoOeil B 03. TaHa, nu-
Bepcudukanusi ocodeii 14 TaHCKMX MOP(MOTUIIOB U
oco0eit 4 antonaTpuyecKrx BUIOB ycayeil pek v 03ep
Oduonuu — 3To NocjaeAoBaTeNbHbIE 3TAllbl OJHOTO
npoliecca, U AMBepreHIIMs] CUMIIaTpUYeCcKUX Mopdo-
TUIIOB, a 3aT€M — aJlIONaTPUUECKHX BUJOB UIET B Ha-
MpaBJICHUH, 3aJaHHOM JMBepcudHUKanneii ocodeii re-
Hepa3oBaHHOI (popmbl (MupoHoBckumit, 2020). UyThb
MO3Xe aHaINU3 CTPYKTYPbI KOPPEJISILIMOHHBIX CBs3eit
COOCTBEHHBIX BEKTOPOB T'€HEPAJIM30BAaHHON W psa
pBIOOSIAHBIX (hOPM TO3BOJIUI MOJYYUTh JAHHBIE B
MOJIb3y TMIIOTE3bl, COMIACHO KOTOpOH (heHeThuueckas
repapxust MOp(OTUTNIOB KPYITHBIX aDpUKAHCKUX yCa-
yeit B 03. TaHa BO3HUKIIA B MpOLiECCe HE3aBUCUMBIX
OTBETBJIEHUII OHTOTEHETUYECKUX KaHaJIOB CIlelMa-
JIM3UPOBAHHBIX (hOpM OT KaHayia MopdoTumna interme-
dius, To ecTb, reHepaM3oBaHHOMI (hopMbl (MuHa, Mu-
poHoBckuii, 2022). Kpome Toro, rpenBapuTeaIbHbIE
pacyeThl Jal0T OCHOBAHUE T10JIaraTh, YTO MEXaHU3MBbI
¢dopMuUpoBaHUs PHIOOSIAHBIX U HEPBIOOSIAHBIX TIPe-
CTaBUTEJIEN TAHCKOTO KOMILJiekca popM MOTYT pas-
JIMYaThCsl MEXAy cOO0I, YTO, OUEBUIHO, ONPEAEIIsIeT
OIHO U3 BaXKHBIX HAIIpaBIeHUN JalbHENIINX UCCTIe-
JIOBaHUH C MCIOJb30BAaHUEM OMMCAHHOTO TOAXO0AA.

BbIBOJbI

1. B 03. TaHa y ocobeii reHepaJiu30BaHHOU (op-
MBI KoMIUTeKca Barbus intermedius Ha pa3HBIX CTagu-
SIX OHTOTEHEe3a TOMUHMPYIOT pa3sHbIe BEKTOPhI U3-
MEHYUNBOCTH.

2. Y ocobeit SL < 15 cM OCHOBHOI BEKTOP U3MEH-
YUBOCTU OIIPeAessieT COIPSLKEHHOE W3MEHeHUe
MOP(dOJIOrnuecKUX MPOHOPLMiA IT0 Mepe TUHEITHOTO
pocTa.

3. Y ocobeit SL > 15 cM OCHOBHOM BEKTOp U3MEH-
YUBOCTHU, IO BCEM BEPOSITHOCTH, CBSI3aH C paszieiie-
HUEM TTUIIEBBIX PECYPCOB.
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Generalized Form of Barbs of the Barbus (=Labeobarbus) intermedius Complex
in Lake Tana: Vectors of Morphological Variability at Different Stages
of Postnatal Ontogenesis

A. N. Mironovsky*

Severtsov Institute of Problems of Ecology and Evolution, Russian Academy of Sciences,
Leninsky pr-t. 33, Moscow, 119071 Russia

*e-mail: adissa@mail.ru

Fishes of the Barbus (=Labeobarbus) intermedius complex (Actinopterigii, Cyprinidae), known in Russian-
language literature as Large African Barbs, are widely distributed in Africa water bodies. A special feature of
the morphological diversity of this group of fish is the sympatric coexistence of morpho-ecological forms in
local populations. The most famous example of such coexistence takes place in Lake Tana located in the
north of Ethiopia, where, according to different authors, up to 15 morpho-ecological forms (morphotypes)
live. The diagnostic features of the barbs of Lake Tana morphotypes are clearly manifested upon reaching a
standard length (SL) of about 15 cm. With a shorter length, representatives of most morphotypes are indis-
tinguishable from each other. This suggests that in ontogenesis, the main vectors of morphological variability
of the Tana Lake barbs may be different before and after individuals reach a length of 15 cm. The aim of this
study was to test this assumption. The results obtained confirm that in this population, the standard length
(SL), equal to about 15 cm, delimits two stages of postnatal ontogenesis in the studied group of fish. In indi-
viduals with SL < 15 cm, the main vector of variability is a consequence of changes in morphological propor-
tions as the individual grows. In individuals with SZ > 15 cm, the main vector of variability is most likely as-
sociated with the trophic resource partitioning. The original approach used in the study is considered prom-
ising in analyzing the peculiarities of variability at different stages of ontogenesis not only of the studied
group, but also of other systematic groups.

Keywords: generalized form, Barbus (=Labeobarbus) intermedius complex, sympatric speciation, postnatal
ontogenesis, vectors of variability
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